Population Pharmacokinetics of Cefazolin in Serum and Adipose Tissue From Overweight and Obese Women Undergoing Cesarean Delivery.
The optimal antibiotic prophylaxis dosing regimen of cefazolin for cesarean delivery (CD) in overweight and obese women is unknown. This study was done to compare the duration that cefazolin concentrations remain above the minimum inhibitory concentration (MIC) in adipose tissue (AT). Serum and AT concentrations from 3 previous studies in CD patients were comodeled using the nonparametric adaptive grid algorithm in Pmetrics. AT concentrations for 5000 overweight and obese patients receiving 1-, 2-, and 3-g cefazolin regimens were simulated to calculate the probability that free drug concentrations remained above an MIC of 2 μg/mL at 1, 1.5, and 2 hours after administration. Sixty-seven patients (mean body mass index 38.7 kg/m2 ; range 25.5-55.8 kg/m2 ) provided data. A 2-compartment model with 1 of the compartments representing AT fit the data best. Final model parameters were clearance 7.38 ± 5.34 L/h, volume of central compartment 11.8±9.36 L, and AT volume of distribution 80.12 ± 55.47 L. The mean±SD (median) penetration ratio of cefazolin into AT was 0.81 ± 2.06 (0.62). At 1.5 and 2 hours, 1-, 2-, and 3-g regimens achieved AT concentrations above the MIC in 71.2%, 92.4%, and 94.7%, and 55.7%, 86.8%, and 91.7%, respectively, of simulated patients. Cefazolin achieved good penetration into AT. Because CD duration is commonly less than 1.5 hours, a 2-g dose has a high probability of providing AT concentrations above the target pathogens' MIC for overweight and obese females. A second dose may be considered for longer surgeries.